Regional distribution of monoamine vesicular uptake sites in the mesencephalon of control subjects and patients with Parkinson's disease: a postmortem study using tritiated tetrabenazine.
The distribution of the vesicular monoamine transporter was investigated post mortem in the human ventral mesencephalon of control subjects (n = 7) and patients with Parkinson's disease (n = 4) using tritiated dihydrotetrabenzine binding and autoradiography. Tritiated dihydrotetrabenazine binding was characterized by a single class of sites with a Kd of 7 nM and a Bmax of 180 fmol/mg of protein in the substantia nigra. Tritiated dihydrotetrabenazine binding sites were heterogeneously distributed in the mesencephalon of control subjects: the density of tritiated dihydrotetrabenazine binding sites was high in the substantia nigra pars compacta, locus coeruleus and nucleus raphe dorsalis, moderate in the ventral tegmental area and low in the substantia nigra pars reticulata and catecholaminergic cell group A8. Within the substantia nigra, a zone with maximal density of tritiated dihydrotetrabenazine binding, two times higher than the mean estimate for the whole substantia nigra pars compacta, was detected in the medial part of the structure. The anatomical organization of the human ventral mesencephalon was analyzed on adjacent sections stained for acetylcholinesterase histochemistry and tyrosine hydroxylase immunohistochemistry. Tritiated dihydrotetrabenazine binding displayed the same characteristic regional pattern of distribution as that observed with tyrosine hydroxylase immunohistochemistry except in the nucleus raphe dorsalis, where no tyrosine hydroxylase immunoreactivity was detected. In parkinsonian brains, the level of tritiated dihydrotetrabenazine binding was dramatically decreased in all regions of the ventral mesencephalon analyzed except in the substantia nigra pars reticulata. In the substantia nigra pars compacta, the reduction was by 55% for the whole structure and by 65% in its medial zone, where binding site density was maximal. In most nigral subsectors analyzed, the decrease in density of tritiated dihydrotetrabenazine binding sites reached the level expected given the loss of tyrosine hydroxylase-positive cells observed. By contrast, the ratio of [3H]dihydrotetrabenazine binding to the number of tyrosine hydroxylase positive neurons was significantly increased in the zone of high [3H]dihydrotetrabenazine binding sites. This relative sparing of tritiated dihydrotetrabenazine binding sites may be due either to the contribution of other monoaminergic neurons such as serotoninergic neurons or more likely to hyperactivity of the still surviving dopaminergic neurons.